Level and turnover of polyadenylate-containing ribonucleic acid in Neurospora crassa in different steady states of growth.
Mycelia of Neurospora crassa in a steady state of growth in different media have a ribosomal content proportional to the rate of growth. Moreover, both the percentage of polysomes and the average ribosomal activity are about the same at all different growth rates. The content of polyadenylated RNA was determined in three different conditions of exponential growth, which allowed growth rates that ranged from 0.26 to 0.51 duplications/h, and was found to constitute about the same fraction of total RNA (4.5--5.2%). Using a kinetic approach, an equation was derived which allowed determination of the average half-lives of polyadenylated RNA: in each medium the cultures were labeled from the moment of the inoculation with [32P]orthophosphate and were then given a 10-min pulse with [5-3H]uridine when they were in the exponential phase. It was found that the determined half-lives of polyadenylated RNA vary, depending on the growth medium, between 30 and 60 min, but with no direct correlation with the growth rate. Moreover, the rate of synthesis of polyadenylated RNA relative to that of stable RNA decreased with the growth rate. On the basis of previous data on the rates of synthesis of stable RNA, it was possible to make an evaluation of the absolute rate of synthesis of polyadenylated RNA. Whereas the rate of synthesis of stable ribosomal RNA increases as a function of the square of the number of duplications per hour, the increase in the rate of synthesis of polyadenylated RNA with the growth rate is much less consistent. It is concluded that in Neurospora the growth rate does not depend on the rate of synthesis of mRNA but rather on the rate of synthesis of rRNA, which sets both the ribosomal level and the steady-state level of mRNA.